Abstract: Livelihood assets have a significant impact on the livelihood options and income of tourism communities. The level of tourism development and the type of natural tourism communities often exhibit spatial differences. By using the method of sustainable livelihood and examining the main factors that affect community income from the perspective of spatial heterogeneity, it is possible to identify the livelihood assets that play the most critical role in the development of sustainable livelihoods and income generation in the community, which helps provide more reasonable advice on tourism destination management. In this article, we conducted a case study on 16 communities in and around Jiuzhaigou Nature Reserve in Sichuan Province, China, and divided the communities into three types, i.e., core attraction areas, service support areas, and secondary service support areas, according to the geographical and spatial characteristics, tourism development level, and livelihood type. The participatory assessment method was adopted to obtain in-depth interviews and questionnaire data from 256 rural households, which was utilized to construct four multivariate regression models to investigate the effect of livelihood assets on community income and the spatial difference of the factors that affect community income. The results showed that (1) livelihood assets exert a significant impact on community income in tourist areas, with a remarkable spatial difference; (2) the types of livelihoods and the effective utilization of livelihood assets have a significant impact on farmers' incomes; (3) the type and amount of livelihood assets have a certain impact on the choice of livelihood; and (4) a farmer's livelihood type determines the utilization method and the effective utilization of livelihood assets.
Introduction
Because tourism increases community employment opportunities [1] [2] [3] , community income [1] [2] [3] [4] [5] [6] [7] , and community livelihood assets [4] and reduces poverty [8] [9] [10] , governments and non -governmental organizations such as China [11, 12] , Bhutan [13, 14] , and the UK Department for International Development [15] [16] [17] [18] actively encourage communities to participate in tourism through policy support and project support. These organizations also help villages diversify livelihoods and create sustainable livelihood opportunities for local residents while community residents also strongly support the community to develop tourism because of its economic benefits [4, 12, 19] .
However, "tourism is not a panacea" [20] . Consequently, various issues have emerged during the development of tourism in the community: (1) the imbalance of income among the residents [7, 21, 22] ; (2) even if tourism has increased incomes, it has failed to actually improve community livelihoods [23] ; and (3) the income increase is only temporary, without long-term sustainability [24] . These problems have led some residents to participate in the tourism industry only half-heartedly [25] , and in some cases, the development of tourism has caused social conflicts [22, 26] . As an important indicator of sustainable livelihood output, income reflects the level of community livelihood and sustainability [27] . Therefore, determining which factors affect community income is key to solving the above problems and achieving sustainable community livelihood development.
Previous studies about sustainable community livelihood development have mainly focused on economic aspects. The approach of sustainable livelihood has changed the research trend and shifted to a more comprehensive perspective to investigate agricultural and rural issues, which have been accepted and promoted by many scholars [27] [28] [29] [30] . Sustainable livelihood also switches the research on tourism from the traditional perspective that only addresses the economic, trade, and environmental impacts to a broader perspective that comprehensively assesses the effect of tourism on community [15, 26, [31] [32] [33] [34] . In recent years, some scholars have noted that in the framework of sustainable livelihood, evaluation with the combination of income and livelihood assets in studying community livelihoods is more comprehensive than that with only livelihood assets or income [35] . Investigations on community livelihoods using the sustainable livelihood method with the combination of income and livelihood assets have been extensively conducted in rural economics and management and other fields [36] [37] [38] [39] [40] [41] ; however, livelihood assets have been used as a factor affecting income in few tourism studies. For example, from the perspective of livelihood assets, Truong et al. found that the lack of livelihood capital is an important reason for limited tourism income in residents using the sustainable livelihood approach [42] .
In this study, from the perspective of livelihood assets, we adopted the sustainable livelihood method and combined livelihood assets and income to examine the factors that affect the income of community residents in tourist areas in terms of spatial heterogeneity.
Literature Review

Effect of Livelihood Assets on Community Livelihoods Choice
Livelihood assets are the basis of community livelihoods [43] and are prerequisite for sustainable community livelihood development [44] ; diversified livelihood assets also diversify the livelihoods of rural households [45] . Moreover, the increase of certain livelihood assets diversifies community livelihoods. Groenewald et al. [46] and Goulden et al. [47] believe that higher community social assets are able to diversify livelihoods. Mitra even argued that "without 'social capital' access to any source of livelihood is almost inconceivable" [48] . In traditional rural communities, natural assets and human assets are the main livelihood assets; consequently, agriculture is the most important livelihood of traditional communities. Generally, the higher the natural and human assets, the more likely the farmers would choose agriculture as their livelihood [38] , although they might work as temporary migrant workers in other areas [49] . With the development of society, increases in farmers' physical assets, financial assets, and social assets prompt them to choose non-agricultural livelihoods and thus achieve diversified livelihoods or livelihood transformation [35, 38, 50, 51] ; the higher the accumulated livelihood assets, the more likely the farmers will choose a livelihood with a higher income [35] . The type and accumulation of farmers' livelihood assets also exert an influence on the farmers' choice of different agricultural livelihood activities. For example, Bakkegaard et al. found that families with high human assets and livelihoods assets would choose hunting in the jungle, whereas households with senior and female family members as the head of the family and rich in knowledge on the local surroundings would choose gathering [52] . Baiyegunhi et al. found that education, household size, and distance to a worm collecting station had a significant negative effect on the local farmers' choice of worm collection as a livelihood [53] . Social assets affect not only community livelihoods but also community livelihood policies and systems [54] , which is conducive to the optimization of spatial allocation of other resources [55] . In the development of community tourism, the lack of tourism knowledge and skills [56] [57] [58] [59] , the lack of information about tourism development [57] , poor infrastructure [60] , and the lack of power [22, 25] are major factors that limit community residents' participation in tourism. Therefore, livelihood assets also have a strong influence on community residents' livelihood choice.
Effect of Livelihood Assets on Community Income
Income is one of the key livelihood outcomes in the framework of sustainable livelihood [27] ; income level directly reflects the level of community livelihoods, whereas livelihood assets have a significant impact on community income [45, 48, 52, [61] [62] [63] [64] [65] . Social assets in particular are the most crucial factor affecting residents' income increase [65] . Moreover, the lack of livelihood capital, e.g., social assets, information, etc., is the root cause of community residents having a low income and being mired in poverty [42] . However, Myroniuk argues that social assets do not necessarily influence income [65] .
Perz investigated rural households along the Amazon River and found that natural community and human assets contributed to the increased income from agricultural livelihoods whereas financial and social assets contributed to income from non-farming livelihoods [45] . Moreover, natural, social, and physical assets also contributed significantly to the income of Bangladeshi fishermen [61, 62] . Good natural and financial assets have increased the income of community residents in the Northwest plains of India and reduced the poverty rate in the region [63, 64] . In a study on communities in Luki Biosphere Reserve, Bas-Congo Province, the Democratic Republic of Congo, Bakkegaard found that the respondents' age, family size, and the distance to resources had a significant effect on income [52] . Although the stock of livelihood assets affected the income of community residents, the effective utilization of livelihood assets caused an income disparity [66] . Truong argues that the lack of livelihood capital is an important reason for residents' limited income from tourism [42] ; additionally, the experience and years in tourism [67] , the gender of the household head [6] , and the dependence on tourism directly exert a significant positive impact on community income [6] . Social assets increase business opportunities and financial assets in tourism residents, leading to a better income [68] .
Study Area and Data Source
Overview of the Study Area
In this study, the Jiuzhaigou Nature Reserve in Sichuan Province, China, was used as a case study (Figure 1 ). The Jiuzhaigou Nature Reserve, which was named after nine Tibetan villages (Heye, Pannaya, Jianpan, Shuzheng, Zezhawa, Pengbu, Heijiao, Guwa, and Panxing), has a total area of approximately 720 km 2 . Jiuzhaigou tourism was initiated in 1981 and began its formal development in 1986. Since then, the number of visitors has increased sharply, from 27,000 in 1984 to 80,000 in 2000. In 1998, thanks to the significantly improved condition of the road from Chengdu to Jiuzhaigou that shortens the travel time from Chengdu to Jiuzhaigou from two days to 12 h, the number of visitors has kept sharply increasing. With the increase of tourists, the tourism income has also started to increase, and community residents have gradually chosen tourism as their livelihood. Before the 1980s, Jiuzhaigou residents mainly engaged in agriculture and hunting; the hunting severely reduced the number of wild animals, whereas farming on steep slopes caused serious soil erosion. The local residents were very poor, with a per capita income of only 195 yuan in 1978. Since 1981, when tourism began to develop in the area, the income of residents has increased sharply. Relative to 1978, the per capita income of the local residents increased to 1988 yuan in 1981, corresponding to a 188% increase (not adjusted for inflation), and increased by 477% in 1999 (not adjusted for inflation). The tourism development in Jiuzhaigou has not only changed the livelihood of residents in the Jiuzhaigou Nature Reserve area and increased their income, but it has also greatly affected the livelihood method and the income of villagers from Zhangzha Township, which is next to the Jiuzhaigou Nature Reserve (Figure 2 ). corresponding to a 188% increase (not adjusted for inflation), and increased by 477% in 1999 (not adjusted for inflation). The tourism development in Jiuzhaigou has not only changed the livelihood of residents in the Jiuzhaigou Nature Reserve area and increased their income, but it has also greatly affected the livelihood method and the income of villagers from Zhangzha Township, which is next to the Jiuzhaigou Nature Reserve (Figure 2 ). 
Data Source
To study the effect of tourism development on the livelihoods of Jiuzhaigou residents, the research group conducted field research during May and June of 2014 on the basis of research performed in August 2011. The fieldwork was conducted in three stages. Stage 1-In-depth interviews were conducted with the management staff of the Jiuzhaigou Nature Reserve and personnel of Zhangzha Township to collect information on the involvement of the 13 communities under the jurisdiction of the township in the tourism industry and ensure that residents from all the communities that are directly or indirectly involved in the tourism industry were included. Based on the information, three communities within the Jiuzhaigou Nature Reserve and 13 communities of Zhangzha Township were determined as the case study subjects. Stage 2-In-depth interviews were conducted with the head of each of the communities to collect information on the residents' involvement in the tourism industry and the communities' tourism development. Stage 3-In-depth interviews and questionnaire surveys were conducted with rural households using the farmer-participatory approach, in which the rural participatory assessment method with convenience sampling [37, 38, 40] was adopted to perform the in-depth interviews and the questionnaire survey. We selected 5-29 households in each community to conduct in-depth interviews (about 25% of the total number of households in each community) and the target family 
To study the effect of tourism development on the livelihoods of Jiuzhaigou residents, the research group conducted field research during May and June of 2014 on the basis of research performed in August 2011. The fieldwork was conducted in three stages. Stage 1-In-depth interviews were conducted with the management staff of the Jiuzhaigou Nature Reserve and personnel of Zhangzha Township to collect information on the involvement of the 13 communities under the jurisdiction of the township in the tourism industry and ensure that residents from all the communities that are directly or indirectly involved in the tourism industry were included. Based on the information, three communities within the Jiuzhaigou Nature Reserve and 13 communities of Zhangzha Township were determined as the case study subjects. Stage 2-In-depth interviews were conducted with the head of each of the communities to collect information on the residents' involvement in the tourism industry and the communities' tourism development. Stage 3-In-depth interviews and questionnaire surveys were conducted with rural households using the farmer-participatory approach, in which the rural participatory assessment method with convenience sampling [37, 38, 40] was adopted to perform the in-depth interviews and the questionnaire survey. We selected 5-29 households in each community to conduct in-depth interviews (about 25% of the total number of households in each community) and the target family members are over 18 years of age.In total, 265 copies of questionnaires were distributed, from which 256 valid questionnaires were recovered, with an effective recovery rate of 96.6%. The main content of the questionnaire includes eight aspects: the characteristics of household members, farmers' livelihoods and corresponding income, the characteristics of farmer households' livelihood assets, farmers' expectation for the development of livelihood assets, farmers' understanding of the problems existing in the development of family tourism, farmers' expectation of the Government's policies to support tourism, and the willingness of farmers on development of future tourism. 
Methodology
Community Type Classification
In past livelihood-related studies, communities and rural households were all categorized into different types; for example, rural households were categorized into three types, i.e., market-oriented quantized value, part-time quantized value, and non-farming household according to the livelihoods of the rural households [40] ; project household and non-project household according to the types of the project [62] ; and semi-mountain settlement, river valley settlement, high-mountain settlement, and resettlement area according to the geographical locations [38] ; farm households and off-farm households according to the types of the livelihoods [41] . There are three main methods used to classify tourism communities: (1) the communities are categorized into inner scenic attraction regions and peripheral or adjacent regions according to geospatial features [31, [69] [70] [71] ; (2) the communities are categorized according to administrative divisions [72, 73] ; and (3) the communities are categorized according to livelihoods [74] . In this study, we categorized the communities according to the geospatial features, the level of tourism development, and the type of livelihood, in which the livelihood that contributes the most to the household income was deemed the dominant livelihood, and the level of tourism development of the community was determined by the proportion of rural households in the community with tourism as their dominant livelihood.
P is the proportion of households with tourism as their main livelihood, P = 0-100%; H t is the number of households that fully rely on tourism as livelihoods; H a is the total number of households.
Non-Dimensionalization of Income
In this analysis, the real and effective farmers' income does contribute to achieving scientific and true research results, but in actual livelihood-related studies, community residents are often unwilling to disclose their real income, which is not conducive to achieving the expected research goal. In this study, after friendly negotiation and communication, we promised strict confidentiality of the residents' real incomes and necessary technical treatment, and ultimately the residents agreed to disclose their real incomes. To protect the privacy of the respondents, in this study, the income was normalized, in which the income of each of the samples was divided by the maximum income to become non-dimensional, so that it does not affect the final results in subsequent analyses.
Measurement of Livelihood Assets
The present study constructed a secondary index system for livelihood capital based on the characteristics of Jiuzhaigou communities and tourism and past studies. The results are shown in Appendix A Table A1 .
According to the above two index systems, we further measured livelihood assets using the entropy method. Entropy is an important concept in thermodynamics that measures the state of chaos or disorder within the physical system, which has been applied to a variety of fields, e.g., information theory [75] , biological sciences [76] , economics [77] , and management [77] , which are far beyond the field of thermodynamics and statistical physics [76] . In 1948, Shannon introduced the concept of entropy into information theory to measure the degree of chaos or disorder of information [75] , i.e., the intensity of uncertainty of information emitted by an information source. Information entropy is also known as Shannon entropy and provides the average internal information by measuring the relative intensity of individual characteristics [78] , in which the information entropy is inversely proportional to the probability of random events. The valuations on the indicators of livelihood assets were subjective to some extent and may lead to incomplete or wrong information [77] . Therefore, to effectively avoid the influence of subjective factors caused by the arbitrary valuation, reduce the uncertainty of livelihood assets indicator information, and improve the information of valuable indicators [76, 77, 79] , the weights of seven livelihood asset indicators were determined using the entropy method.
Because the quantized values obtained from the survey had different dimensions, magnitudes, and ranges, to facilitate the comparative analysis on livelihood assets of different categories, in Step 1, we adopted the extremum method to normalize the quantized values of the measurement indicators (see Formula (1)):
In
Step 2, the weight of the jth indicator of the ith rural household was calculated using the following formula:
X ij and X' ij are, respectively, the quantized value and the standardized value of the jth indicator of the ith rural household, max{X j } is the maximum quantized value of the jth indicator among all rural households, m is the total number of rural households, and n is the number of indicators. Shannon's information entropy function is as follows [75] :
where H n is information entropy, which is the function of a random even (i) to have a probability of p, p i and −k is Boltzmann constant. The higher the p i , the higher the probability is of the occurrence of the event and the lower the uncertainty is of the event H n , i.e., −k According to Shannon's information entropy function, the information uncertainty measurement model was constructed using the weight Y ij of the value of the jth indicator of the ith rural household [77] :
where e j is the measurement of the jth indicator of a certain livelihood asset, i.e., the information entropy of the jth indicator, and −k is the Boltzmann constant; let k = 1 ln m , then 0 ≤ e j ≤ 1. In Step 4, the information entropy redundancy was calculated. Redundancy is the measurement of the information's certainty, orderliness, and predictability, which is inversely proportional to information entropy. To obtain effective information, i.e., to reduce uncertain information, Tjoe [77] recommended using the following formula to calculate the information entropy redundancy:
where d j is the information entropy redundancy (0 ≤ d j ≤ 1). The higher the value of d j , the more valuable the source of information. In this study, the higher the d j , the more valuable the jth indicator of certain livelihood assets. In
Step 5, the weights of the indicators were calculated. The weight of each indicator was calculated using the following formula [77] :
Effect of Livelihood Assets on Income
To examine the effect of livelihood assets on income, we adopted the following multivariate regression model:
where Y = total household income; NA = household value of natural assets; HU = household value of human assets; PH = household value of physical assets; SC = household value of social assets; FA = household value of financial assets; PY = household value of psychological assets; PO = household value of policy assets; Error = residual value; and α and β 1 -β 7 are parameter estimates.
Analysis of Results
Type of Communities
As shown in Table 1 . In eight communities, i.e., Shuzheng, Heye, Zezhawa, Zhangzha, Pengfeng, Longkang, Congya, and Yazha, 100% of the rural households had a dominant livelihood of tourism, whereas in other communities, e.g., Ganhaizi, Shangsizhai, Langzhai, Zhongcha, Yatun, Yongzhu, Shaba, and Erdaoqiao, 44.83-90% of the rural households had a dominant livelihood of tourism. The livelihoods of three communities (Shuzheng, Heye, and Zechawa, Address: Jiuzhai Valley National Park, Zhangzha Town, Jiuzhaigou County, Aba state, Sichuan, China) were primarily renting costumes and taking photos for tourists, working in administration offices, secondary distribution, and selling souvenirs. Those of the neighboring communities (Zhangzha, Pengfeng, Longkang, Congya and Yazha, Address: Zhangzha Town, Jiuzhaigou County, Aba state, Sichuan, China) were primarily running tourism enterprises and hotels, whereas those of Ganhaizi, Shangsizhai, Zhongcha, Langzhai, Yatun, Yongzhu, Shaba, and Erdaoqiao (Address: Zhangzha Town, Jiuzhaigou County, Aba state, Sichuan, China) were rather diverse, but temporary tourism employment was a major livelihood common to all. Based on the above analyses and Figure 2 , the 16 communities were divided into three areas: (1) core attraction areas, of which the samples included 65 rural households from Shuzheng, Zezhawa, and Heye communities in Jiuzhaigou; (2) service support areas, of which the samples included 75 rural households from Pengfeng, Longkang, Zhangzha, Congya, and Yazha of Zhangzha Township; and (3) secondary service support areas, of which the samples included 116 rural households from Ganhaizi, Shangsizhai, Zhongcha, Langzhai, Yatun, Yongzhu, Shaba and Erdaoqiao of Zhangzha Township; the entire area included 256 sample rural households. Overall, the community tourism development level and livelihood type in Jiuzhaigou exhibited noticeable spatial differences and a high degree of spatial aggregation. Shen et al. argued that tourism livelihoods should include tourism-related livelihoods and non-tourism-related livelihoods [80] . Accordingly, the tourism livelihoods in this study included all the livelihood activities of community residents in the region. Table 2 shows that the income difference of Jiuzhaigou community residents was rather remarkable, and the average incomes of the core attraction area, the service support area, and the secondary service support area were 0.1213, 0.3255, and 0.0592, respectively. Therefore, the income of the service support area was 2.7 times that of the core attraction area and 5.5 times that of the secondary service support area, indicating that the service support area was a high-income area, the core attraction area was a mid-income area, and the secondary service support area was a low-income area. 
Households Income
Households Assets
The results showed that the total values of livelihood assets in the entire region, the core attraction area, the service support area, and the secondary service support area were 1.5607, 2.1481, 1.4959, and 1.2735 (Table 2) , respectively. In terms of the distribution of each type of livelihood asset, the means of the human assets, policy assets, and community assets of the core attraction area were the highest, but the means of the natural assets and physical assets were the lowest. The means of the physical assets, social assets, financial assets, and psychological assets of the service support area were the highest; in particular, the value of physical assets was significantly higher than that of the core area or the secondary service support area. The mean of natural assets in the secondary service support area was the highest, but the means of human assets, social assets, financial assets, psychological assets, policy assets, and community assets were the lowest. The above comparisons indicate that the average values of livelihood assets of the core attraction area and service support area with an earlier tourism development had their own advantages, whereas the average value of livelihood assets in the secondary service support area with fledging tourism development showed no advantages, indicating that tourism development helped increase livelihood assets.
Results of the Regression Analysis
To avoid the phenomenon of multicollinearity among the indicators, we adopted the stepwise regression method in which the significance level was set at 0.05%. Table 3 shows that the R values of the four models were 0.681, 0.597, 0.656, and 0.812 and the R 2 values were 0.464, 0.456, 0.430, and 0.660, respectively, indicating that the models could explain 46.4%, 45.6%, 43.0%, and 43.0% of the variation, respectively; the F values of the models were 30.708, 11.274, 17.880, and 39.724, respectively, all passing the significance test, indicating that the models fitted well. As shown in Table 4 , in terms of the specific impact of livelihood assets on income, the model of the entire region used all 256 samples as research subjects, and seven variables, i.e., natural assets, human assets, physical assets, social assets, financial assets, psychological assets, and policy assets, were retained in the model; their impacting coefficients on income were −0.2434, 0.5398, 0.7790, 0.2150, 0.1056, 0.2926, and −0.0527, respectively. The results showed that human assets, physical assets, social assets, financial assets, and psychological assets had a significant positive impact on the income of rural households in the region, whereas natural assets and policy assets had a significant negative impact. The core attraction area model used 65 samples as the subjects, and three variables, i.e., physical assets, human assets, and psychological assets, remained in the model; their impacting coefficients on income were 2.02440, 0.1302, and 0.1299, respectively, exerting a significant positive impact on the income of rural households in the core attraction area.
The service support area model used 75 samples as the subjects, and three variables, i.e., human assets, psychological assets, and social assets, remained in the model; their impacting coefficients on income were 0.6982, 0.7421, and 0.4998, respectively, exerting a significant positive impact on the income of rural households in the service support area.
The secondary service support area model used 116 samples as the subjects, and three variables, i.e., human assets, physical assets, and psychological assets, remained in the model; their impacting coefficients on income were 0.5306, 0.1413, and 0.0792, respectively, exerting a significant positive impact on the income of rural households in the secondary service support area.
Discussion
In this study, we divided the communities in Jiuzhaigou into three sub-areas, i.e., core attraction areas, service support areas, and secondary service support areas, based on the spatial and geographic characteristics, income levels, and livelihood types of the communities. We constructed four regression models with seven variables, i.e., seven types of livelihood assets, to examine their effects on the rural household income of the samples from the entire area or each of the sub-areas. The results showed that livelihood assets had a significant impact on the community income in tourist areas, which is consistent with the findings in previous non-tourism livelihood asset-related studies [45, 48, 52, [61] [62] [63] [64] [65] and also confirms Truong's view that "the lack of livelihood capital is an important reason for limited resident income from tourism" [42] .
Human assets had a significant impact on the incomes of rural households in the entire area, the core attraction area, the service support area, and the secondary service support area, affirming that human resources are at the core of sustainable livelihoods [6, 28, 45, 81] . The core attraction area and service support area displayed an earlier tourism development, the community residents have received a good education and training in professional skills, and the quality of human assets is the key factor affecting income. The secondary service support area was relatively late in tourism development, with a lower education level, and the number of laborers was a key factor affecting rural household income.
Physical assets remained in the models of the entire area, the core attraction area, and the secondary service area support, and showed a significant positive impact on rural household income [61, 62] . In Jiuzhaigou communities with tourism as their main livelihoods, physical assets were the basis for rural households to engage in tourism because many livelihood activities require corresponding physical assets. For example, to operate family hotels or tibetan peasant-household tourism and to earn an income from renting houses, a certain housing area is required; likewise, tourism transport requires buses and cars. Because of the policy restrictions on farmers in the core attraction area, the farmers are not allowed to expand their physical assets, so those with a large area of residential housing at a good location can reap a high income. The secondary service support area was relatively late in tourism development and also low in physical assets; however, the rural households that were among the first in tourism development had higher livelihood assets and thus a higher income. Physical assets were absent from the service support area model, not because they did not contribute to the rural household income but because farmers had completed the construction of tourism infrastructure and the housing-based physical assets fully met the needs of tourism development while the difference in physical assets among the rural households was small. Therefore, the increase in physical assets was unable to effectively increase income.
Social assets remained in the models of the entire area and the service support area, exerting a significant impact on farmer income in both cases, which is consistent with the results of most previous studies [45, 61, 62, 65, 68, [81] [82] [83] . However, social assets had no significant impact on the income of residents in the core attraction area and secondary service support area, which is in line with the view of Myroniuk that "social assets do not necessarily affect income" [65] . Social assets remained in the service support area model because the rural households that engaged in the tourism industry earlier had extensive connections in the industry, and the household value of social assets was higher. However, those who entered the tourism industry later possessed less connections in the industry, and the household value of social assets was lower, as a respondent said in an interview: "We used to be herding and moved from the deep mountain not long ago. We built the house but did not know how to do business, while having no connections to travel agencies. Other people have been working in the tourism industry for quite a long time and have stable social constructions. They have long-term cooperation with travel agencies, and when they run a family hotel, stable booking of customers is guaranteed". Social assets determine how farmers use their physical assets: households with high social assets run their own tourism businesses and earn a higher income, whereas those with low social assets only rent their houses out and receive a lower income. The core attraction area had high social assets, and the social assets primarily played a role in employment in Jiuzhaigou administration bureau and tourism enterprises, with only a low livelihood income. In other livelihoods such as selling souvenirs, garment renting and photo taking, social assets did not play an effective role. The administrative authority prohibits farmers from operating some tourism enterprises such as family lodging services within the core attraction area, so similarly, social capital could not play a role. In the secondary service support area, livelihoods were largely labor-based, and rural households entered the tourism industry rather late and thus had few and evenly distributed social assets. Consequently, their social assets were unable to effectively play a role in helping the rural households increase their income in labor-based livelihoods.
Financial assets only remained in the model of the entire area, in which they exerted a significant impact on the incomes of rural households, i.e., rural households can increase their income by increasing financial assets [45, 68, 84, 85] . Financial assets had an insignificant impact on the household income of the farmers in the sub-areas. The major revenue of the core attraction area is from the secondary distribution and the employment in Jiuzhaigou administration bureau, the investment of financial assets would not necessarily be involved in the early stages, selling souvenirs, garment renting and photo taking required the input of financial assets. As the operation scale stabilized, a greater input of financial assets became unnecessary because even with the input of more financial assets, income would not increase. In the early stages of tourism development, the input of financial assets in the service support area increased communities' physical assets, but the existing physical assets already met the needs of tourism development, and investments in financial assets were no longer necessary; thus, the effect of financial assets on increasing the rural household income diminished. The secondary service support area was still in the initial stage of tourism development, and in relation to the core attraction area and service support area, it had lower financial assets. However, the Jiuzhaigou county government provided special loans for rural households to encourage them to be involved in tourism development, although the labor-based livelihoods in this area had a low demand for financial assets.
Psychological assets were retained in all four models. They had a significant positive impact on the income of all rural households, which is consistent with the conclusion of a previous study [40] and indicates that in tourism communities, psychological assets are important livelihood assets, and households with high psychological assets will have a greater income. In this regard, a respondent told us in an interview: "We graduated from the 'yak university' and are poorly educated. We are afraid that we will lose money by doing business, so we dare not run a family hotel by ourselves and have to rent the house to others. Although it does generate some income, it is much less than that earned by operating the hotel by ourselves". Therefore, the locals who had just abandoned animal husbandry and switched to tourism development were having difficulties with new livelihoods. They were both ambitious and worrisome, lacked confidence, and feared business failure; moreover, some farmers did not dare start a business and resorted to livelihoods such as temporary employment in the tourism industry, with a low income. Consequently, psychological assets exerted a significant impact on rural households' livelihood choice and physical asset utilization, thus affecting the income of rural households.
Policy assets were retained only in the model of the entire area and exerted a significant negative impact on income. There are two reasons for this finding: first, policy has restricted the choice of livelihood in the core attraction area, and the higher the policy assets are, the lower the rural households' income. Second, in the service support area and secondary service support area, the Jiuzhaigou County government has provided plenty of support policies to encourage low-income households to be involved in tourism development, but in the early stages of tourism development, the effect of policy assets has not yet been realized, and the incomes of rural households remain low. Given the above two reasons, in the model of the entire area, policy assets exhibited a significant negative impact on the incomes of rural households, which was not present in the other sub-area models.
In summary, in the sub-area samples, only human assets and psychological assets, two types of livelihood assets reflecting the characteristics of the rural households themselves, exerted a significant positive impact on the income of rural households of all types, which confirms that human resources are the core of sustainable livelihoods [28] . By increasing human assets, rural household incomes can be effectively increased. Physical assets had a significant positive impact on the income of mid-and low-income rural households but an insignificant impact on that of high-income rural households, whereas social assets had a significant positive impact on that of high-income rural households but an insignificant impact on the income of mid-and low-income rural households. Policy assets and financial assets did not remain in the models; thus, they exerted no significant impact on the incomes of rural households. Furthermore, in terms of spatial distribution, in the peripheral areas, the rural households choose labor-based livelihoods with low risk such as temporary employment in tourism development when they lack human assets and psychological assets. Once they accumulate certain financial assets and policy assets, they add physical assets, but as physical assets increase to a certain amount, the utilities of financial assets and policy assets diminish while social assets, human assets, and psychological assets play an important role and help the rural households choose various types of livelihoods, causing income variation among rural households.
Conclusion and Research Forecast
Conclusions
Tourism development increases the livelihood assets of tourism destinations, and livelihood assets can play both promoting and restricting roles: a certain type of livelihood asset may limit a farmer in choosing a livelihood and the effective use of other types of livelihood assets. In the core attraction area, policy assets restricted farmers to run tourism businesses and rental houses; consequently, social assets and financial assets were unable to be utilized. In the service support area, the deficiencies in the rural households' human assets, psychological assets, and social assets caused the ineffective use of physical assets, so the rural households chose low-risk livelihoods such as rental houses. In the secondary service support area, rural households' inadequacies in human assets, psychological assets, and physical assets made them choose labor-based livelihoods, in which case even with the loans provided by the government, they could not make good use of the financial assets and would not choose livelihoods with a higher income such as running a tourism business.
Deficiencies in the Study
Variables Are Sum of the Various Livelihood Assets, It Is Not Clear Enough to Conclude the Factors That Influence Income
This study takes the sum of various living assets as variables based on previous studies, or the specific indicators in each livelihood asset as variables into calculation, in order to avoid multiple collinearity Variables are taken from the sum of various living assets. Although meaningful research results are obtained, it is more advantageous to put forward reasonable practical suggestions by using specific indexes as variables to find out more accurate factors that affect income.
Lack of Cultural Assets in Variables
In the study of Stone and Nancy, cultural assets are variables that influence the livelihood choice of the community tourism, but the livelihood asset is not regarded as a variable in this study, which fails to reflect the influence of cultural assets, especially the influence of ethnic cultural assets to the income of community residents in Jiuzhaigou ethnic areas.
Research Forecast
Study on the Interaction Mechanism between Living Assets
This study found that some kinds of livelihood assets will affect the use of other livelihood assets and effective utilization. At present, there is not much research on this issue the study of the mutual impact of livelihood assets in the future research would be a meaningful field, such as farmers labor assets and how psychological assets and social assets affect the use of material assets and effective utilization.
The Influence of Dynamic Studies of Various Livelihood Assets on the Different Livelihood Choices
At present, there are abundant literatures on studies on the influence of livelihood choices upon livelihood assets, but all are based on static research. This study found that the different livelihood assets and their quantity have different contribution to farmers' livelihood choices in different stages of tourism development in the Jiuzhaigou community. Therefore, future research could apply the data from long time duration to study the dynamic change of farmers' livelihood and the role of livelihood selection; it is of great practical significance for helping communities to achieve sustainable livelihood development.
Managerial Implications
In the community management of tourist destinations or nature reserves, there are many studies which indicate that increased community social assets [86] raise community income [87, 88] and improve community human assets [87] are powerful measures to realize the collaborative development of community livelihood, sports tourism [87] and ecological protection [86, 88] . Based on the above findings, in future community management of tourist destinations, we recommend strengthening training of the farmers in the core attraction area and the secondary service support area regarding professional skills of tourism so that they can improve tourism quality and perform jobs that generate a higher income. Tourism business operation training for farmers in the service support area should also be strengthened so that the farmers can improve their self-confidence and utilize physical assets more effectively to maximize the utilities of those physical assets. The physical assets in the core attraction area and the secondary service support area can also be further increased; for example, by negotiation, the government of Jiuzhaigou County and the Jiuzhaigou Administration Bureau can adopt more flexible measures to attract farmers to build houses outside the Jiuzhaigou scenic area through fund-raising to increase the farmers' physical assets so that the farmers can have a livelihood with a higher income such as operating tourism enterprises through shareholding. By seizing the opportunities in the new rural construction and whole-area tourism development, the government of Jiuzhaigou County should increase investment in projects in the secondary service support area to assist farmers in this area to build new houses on their original homestead land to increase physical assets. Therefore, the government should increase efforts in issuing loans to farmers to add financial assets to the secondary service support area.
Acknowledgments:
The authors thank the financial supports of the National Natural Science Foundation of China: 41171121, National Natural Science Foundation of China: 41571136, Humanity and Social Science Youth foundation of Ministry of Education: 13YJC790193. JiuZhaiGou Administration Bureau made enormous contributions to our investigation and survey work, which is greatly appreciated. Thanks are due to Honglei Zhang, Associate Professor of Department of Land Resources and Tourism Sciences, Nanjing University, for his constant support and encouragement, and technical advices in the process of writing this paper. Yi Zhou, Associate Professor of School of Geography, Shanxi Normal University, is also appreciated for his five accurately-and-elaborately-made maps. Last but not least, the authors express tremendous thanks to the constructive suggestions and comments on the manuscript from the reviewers and editors.
Author Contributions: Jinhai Ma and Jie Zhang conceived and designed this study, Jinhai Ma, Li Li, Zhanjing Zeng, Jingrong Sun, Qilou (Bill) Zhou, Yuling Zhang participated in the field survey; Jinhai Ma and Li Li analyzed the data and wrote the manuscript, Jie Zhang revised the manuscript. All authors read and approved the manuscript.
Conflicts of Interest:
The authors declare no conflict of interest. 
